Protein adsorption and macrophage uptake of zwitterionic sulfobetaine containing micelles.
Micelles of poly(ε-caprolactone)-b-poly(N,N-diethylaminoethyl methacrylate)/(N-(3-sulfopropyl-N-methacryloxyethy-N,N-diethylammonium betaine)) (PCL-PDEAPS) and poly(ε-caprolactone)-b-poly(ethylene glycol) (PCL-PEG) were prepared and characterized. The interactions of micelles with model proteins such as bovine serum albumin (BSA), lysozyme (Ly), fibrinogen (Fg) and plasma were studied from adsorption quantity, micelle size, polydispersity index (PDI) and zeta-potential measurements. The adsorption quantity of negatively charged proteins on PCL-PDEAPS micelles containing zwitterionic sulfobetaine is larger than on non-ionic PEG-PCL micelles. The adsorption amount increases with the increase of zwitterionic content. And the quantity of adsorbed Fg is much higher than that of BSA because the former is much larger than the latter. In contrast, adsorption of positively charged Ly on copolymer micelle is very low. The interactions between micelles and model proteins are not only dependent on the hydration of zwitterions in PCL-PDEAPS micelles, but also on the electrostatic effect between proteins and micelles. Moreover, the adsorption of three model proteins on the mixed micelles of PCL-PDEAPS and PCL-PEG copolymers is related to the ratio of two copolymers. Denaturation of the proteins is not detected during adsorption and detachment process. PCL-PDEAPS micelles with positive charge are not swallowed by the macrophages after plasma absorption, in contrast to PCL-PEG micelles.